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(67)  Embodiments of the present invention provide
a video processing method, apparatus and device. The
method includes: acquiring a video to be processed; per-
forming audio processing on a plurality of frames of au-
dios in the video to obtain a first processing result corre-
sponding to each frame of audio; performing image
processing on a plurality of frames of images in the video
to obtain a second processing result corresponding to
each frame of image; determining an entity in the video
according to the first processing result and the second
processing result; acquiring association information of
the entity according to index information of the entity;
generating first text information, which is used for de-
scribing the each frame ofimage, according to the second
processing result corresponding to the each frame of im-
age and the association information of the entity; and
generating a first type of target article according to the
plurality of frames of images and the first text information
of the each frame of image. Embodiments of the present
invention improve the efficiency in converting a video in

VIDEO PROCESSING METHOD, APPARATUS AND DEVICE

a target article.

Processed by Luminess, 75001 PARIS (FR)

(Cont. next page)



EP 3 993 434 A1

Acquiring a video to be processed

v

Performing audio processing on a plurality of frames
of audios in the video to obtain a first processing
result corresponding to each frame of audio

v

Performing image processing on a plurality
of frames of images in the video to obtain a second
processing result corresponding to each frame of image

v

Determining an entity in the video according
to the first processing result and the
second processing result

Acquiring association information of the entity
according to index information of the entity

Y

Generating first text information, which is used for
describing the each frame of image, according to the
second processing result corresponding to the each frame
of image and the association information of the entity

Generating a first type of target article according
to the plurality of frames of images and the first
text information of the each frame of image

FIG. 2
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Description
TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
the field of computer technology, and in particular, to a
video processing method, apparatus and device.

BACKGROUND

[0002] With the development of the video industry, vid-
eoresources are becoming increasingly abundant on the
Internet. A user may download/upload video from/to the
Internet via a terminal device, and play and watch the
video on the terminal device.

[0003] Presently, mobile terminals have become anin-
dispensable communication tool for the user. In addition,
users may also derive videos from the Internet to play
and watch the videos on the mobile terminals. However,
the user may be occasionally in an environment where
playing videos on the mobile terminal may not be very
appropriate. For example, the user may be in a quiet
place where playing videos on the mobile terminal may
disturb the others.

[0004] In the prior art, a video is converted into a text
article by manual editing to suit the needs of the user in
different environments, but manual processing is not ef-
ficient.

SUMMARY

[0005] Embodiments of the present invention provide
a video processing method, apparatus and device to im-
prove the efficiency in converting a video to a target ar-
ticle.

[0006] In a first aspect, an embodiment of the present
invention provides a video processing method, including:

acquiring a video to be processed;

performing audio processing on a plurality of frames
of audios in the video to obtain a first processing
result corresponding to each frame of audio;
performing image processing on a plurality of frames
ofimages in the video to obtain a second processing
result corresponding to each frame of image;
determining an entity in the video according to the
first processing result and the second processing re-
sult;

acquiring association information of the entity ac-
cording to index information of the entity;
generating first text information, which is used for
describing the each frame of image, according to the
second processing result corresponding to the each
frame of image and the association information of
the entity; and

generating a first type of target article according to
the plurality of frames of images and the first text
information of the each frame of image.
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[0007] In a second aspect, an embodiment of the
present invention provides a video processing appara-
tus, including:

an acquiring module, configured to acquire a video
to be processed;

an audio processing module, configured to perform
audio processing on a plurality of frames of audios
in the video to obtain a first processing result corre-
sponding to each frame of audio;

an image processing module, configured to perform
image processing on a plurality of frames of images
inthe video to obtain a second processing result cor-
responding to each frame of image;

a determining module, configured to determine an
entity in the video according to the first processing
result and the second processing result;

the acquiring module is further configured to acquire
association information of the entity according to in-
dex information of the entity;

a generating module, configured to: generate first
text information, which is used for describing the
each frame of image, according to the second
processing result corresponding to the each frame
of image and the association information of the en-
tity; and generate a first type of target article accord-
ing to the plurality of frames of images and the first
text information of the each frame of image.

[0008] Inathird aspect, an embodiment of the present
invention provides a video processing device, including:

a memory;
a processor; and

a computer program,

where the computer program is stored in the memory
and is configured to be executed by the processor
to implement the method according to the first as-
pect.

[0009] In a fourth aspect, an embodiment of the
present invention provides a computer readable storage
medium having a computer program stored thereon,
where the storage medium is executed by a processor
to implement the method according to the first aspect.

[0010] According to the video processing method, ap-
paratus and device provided in the embodiments of the
present invention, the audio and images in the video are
processed separately, and the entity in the video is de-
termined according to the processing results. Further,
the association information of the entity is obtained ac-
cording to the index information of the entity. The text
description information of each frame of image is gener-
ated according to the processing results and the associ-
ation information of the entity, and the target article in-
cluding both images and texts may be generated accord-
ing to the images in the video and the text description
information of each frame ofimage. Compared with man-
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ually converting the video into a text article, the efficiency
in converting a video into a target article may be im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1 is a schematic diagram illustrating an appli-
cation scenario according to an embodiment of the
present invention;

FIG. 2 is a flowchart illustrating a video processing
method according to an embodiment of the present
invention;

FIG. 3 is a flowchart illustrating a video processing
method according to another embodiment of the
present invention;

FIG. 4 is a flowchart illustrating a video processing
method according to another embodiment of the
present invention;

FIG. 5 is a schematic diagram illustrating an image
in avideo according to an embodiment of the present
invention;

FIG. 6 is a schematic structural diagram illustrating
a video processing apparatus according to an em-
bodiment of the present invention; and

FIG. 7 is a schematic structural diagram illustrating
a video processing device according to an embodi-
ment of the present invention.

[0012] Specific embodiments of the present disclosure
have been illustrated by the drawings, which will be de-
scribed in more detail later. The drawings and the textual
descriptions are by no means intended to limit the scope
of the present disclosure. Rather, they aim at explaining
the concepts of the disclosure to those skilled in the art
by making reference to specific embodiments.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0013] Exemplary embodiments will be described in
detailed herein, examples of which are illustrated in the
accompanying drawings. When the following description
refers to the accompanying drawings, the same numbers
in different drawings represent the same or similar ele-
ments unless otherwise represented. The implementa-
tions set forth in the following description of exemplary
embodiments do not represent all implementations con-
sistent with the disclosure. Instead, they are merely ex-
amples of apparatuses and methods consistent with as-
pects related to the disclosure as recited in the appended
claims.

[0014] The video processing method provided in the
presentinvention is applicable to the communication sys-
tem shown in FIG. 1. As shown in FIG. 1, the communi-
cation system includes: an access network device 11, a
terminal device 12, and a server 13. The access network
device 11 may be a device such as a base station, arelay
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station, or an access point. The terminal device 12 may
be a mobile terminal, such as a smart phone, a personal
computer or a tablet computer, etc.. The server 13 in
particular is located on the network side. The terminal
device 12 may download a video from the server 13 via
the access network device 11. Or, the server 13 may
receive a video uploaded by the terminal device 12 via
the access network device 11.

[0015] The video processing method provided in the
presentinvention aims to solve the above technical prob-
lems of the prior art.

[0016] Now, the technical solutions of the present in-
vention and how the technical solutions of the present
application solve the above technical problems will be
detailed with reference to specific embodiments. The fol-
lowing specific embodiments may be recombined with
each other, and the same or similar concepts or proc-
esses may not be repeated in some embodiments. Now,
embodiments of the present invention will be described
with reference to the accompanying drawings.

[0017] FIG.2is aflowchartillustrating a video process-
ing method according to an embodiment of the present
invention. The embodiment of the present invention pro-
vides a video processing method for the above technical
problems in the prior art. The specific steps of the method
are as follows.

[0018] Step 201: acquiring a video to be processed.
[0019] In this embodiment, the video may be one
downloaded by the terminal device 12 from the server
13 via the access network device 11, as shown in FIG.
1, or may be one uploaded by the terminal device 12 via
the access network device 11 onto the server 13. The
terminal device 12 or the server 13 may process the video
according to the video processing method described in
this embodiment. The video will be processed by the
server 13 as an example below. The video may be one
pre-stored in the server 13, or one acquired by the server
13 from a database associated therewith.

[0020] Step202:performingaudio processing on a plu-
rality of frames of audios in the video to obtain a first
processing result corresponding to each frame of audio.
[0021] It can be understood that the video consists of
audio and images. Optionally, the video includes a plu-
rality of frames of audios and a plurality of frames of im-
ages. For example, after acquiring a video uploaded by
the terminal device 12, the server 13 may perform audio
processing the plurality of frames of audios in the video
to obtain a first processing result corresponding to each
frame of audio. Optionally, the first processing result cor-
responding to the each frame of audio includes at least
one of the followings: voiceprint information correspond-
ing to the each frame of audio, text information corre-
sponding to the each frame of audio and timing informa-
tion of the each frame of audio in the video.

[0022] Here, in order to distinguish the above text in-
formation from the ones for describing each frame of im-
age coming up in the subsequent steps, the text infor-
mation for describing each frame of image is referred to
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as the first text information, and the text information cor-
responding to each frame of audio is referred to as the
second text information.

[0023] For example, the server 13 may analyze the
voiceprint information in each frame of audio. It can be
understood that the voiceprint information of different in-
dividuals may differ. The corresponding individual speak-
ing in the respective audio can be recognized though the
voiceprint information. In addition, the server 13 may fur-
ther convert the audio in the video into text information
and determine the time when the audio appears in the
video. For example, in a video with a total duration of 180
seconds, a person matching the voiceprint information
uttered a sentence between the third and sixth second
of the 180 seconds, and the server 13 may analyze the
time when the audio appears in the video according to
the characteristics of the audio.

[0024] Step 203: performing image processing on a
plurality of frames of images in the video to obtain a sec-
ond processing result corresponding to each frame of
image.

[0025] Optionally, the server 13 may capture a frame
of image in the video by seconds, and then perform the
image processing on the image to obtain a second
processing result corresponding to each frame of image.
Optionally, the second processing result corresponding
to the each frame of image includes at least one of the
followings: subtitle information, person information and
background information in the each frame of image. The
personinformation includes atleast one of the followings:
person action information, person expression informa-
tion and person name.

[0026] For example, the server 13 may recognize a
region having a character in each frame of image by ma-
chine learning, and determine the subtitle information
based on the region having the character. A person re-
gion and a background region in the image may be rec-
ognized according to a saliency recognition algorithm. In
addition, the server 13 may determine the person action
information by recognizing the body part of the person in
the image, and determine the person expression infor-
mation by recognizing the face of the personinthe image.
It can be understood that not all frames ofimages include
a person.

[0027] In addition, the person name may also be de-
termined by the facial feature of the person. Forexample,
the server 13 or a database associated therewith may
store a massive number of person images and attribute
information, such as a name, of the person. According
to the facial feature of the person in the image corre-
sponding to the video, the server 13 queries the server
13 or the database to acquire a person image matching
the facial feature, and then determine the person name
matching the facial feature.

[0028] Step 204: determining an entity in the video ac-
cording to the first processing result and the second
processing result.

[0029] The server 13 determines an entity in the video
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according to the first processing result and the second
processing result, where the entity may in particular be
a name of the video, such as the title of a TV drama. In
addition, the entity may also be a person shown in the
video. For example, the video may be a clip from a TV
drama, and a person shown in the video may be recog-
nized by performing facial recognition on each frame of
image in the video. Further, according to the number of
times different persons appearing on the camera, the ap-
pearance ratio of the persons in the video can be deter-
mined, so that a leading role in the video can be deter-
mined. In addition, the name of the drama may also be
displayed in some frames of images in the video, and the
server 13 may acquire the name of the drama via the
image processing described above.

[0030] Step 205: acquiring association information of
the entity according to index information of the entity.
[0031] For example, the server 13 recognizes that the
name of the drama is "Sui Tang Yan Yi", and the person
frequently appearing in the video is "Wang Baogiang".
Then, the server 13 may use "Sui Tang Yan Yi" and
"Wang Baogiang" as the index information. The related
historical background and descriptions of the drama as
well as the role played by "Wang Baogiang" in the drama,
such as "Li Yuanba", are acquired by querying the data-
base. Further, the server 13 may also use the "Li Yuanba"
as the index information to acquire introduction informa-
tion about "Li Yuanba".

[0032] Step 206: generating first text information,
which is used for describing the each frame of image,
according to the second processing result corresponding
to the each frame of image and the association informa-
tion of the entity.

[0033] For example, a certain frame of image in the
video includes the person "Wang Baogiang" and the sub-
title information corresponding to the lines of "Wang Bao-
giang", and the server 13 may determine that "Wang Bao-
giang" plays the role of "Li Yuanba" according to the
"Wang Baogiang". The server 13 further performs the
image processing on the frame of image to determine
the action and expression of "Wang Baogiang" in the
frame of image, thereby generating text information de-
scribing the frame of image, which may be, for example,
"after heard that, Li Yuanba laughed and said: your ham-
mer is bigger than mine." The method for generating the
description information corresponding to other images in
the video is similar to this, which will not be repeated
herein.

[0034] Step 207: generating a first type of target article
according to the plurality of frames of images and the
first text information of the each frame of image.

[0035] Inthis embodiment, the target article may be of
a type including, but not limited to, the following: a type
of video clip description, a type of film highlights of a star,
and a type of video transcription. Optionally, in this em-
bodiment, the type of video clip description is referred to
as a first type, the type of video transcription is referred
as a second type, and the type of film highlights of a star
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is referred as the third type.

[0036] Having generated the description information,
i.e., the first text information, of each frame of image in
the video, the server 13 may generate the target article
of the type of video clip description according to the plu-
rality of frames of images in the video and the description
information of each frame of image, where the target ar-
ticle of the type of video clip description is appropriate
for the video of a dialogue between the persons.

[0037] Inapossibleimplementation, atleast one frame
of target image, whose information gain is above a
threshold, is selected from the plurality of frames of im-
ages according to information gain of the each frame of
image of the plurality of frames of images; and the first
type of target article is generated according to the at least
one frame of target image whose information gain is
above the threshold and the first text information of the
each frame of image.

[0038] It can be understood that the video includes a
plurality of frames of images, but the information gain of
each frame of image may be different. According to the
information gain of each frame of image, at least one
frame of target image whose information gain is above
a threshold may be selected from the plurality of frames
of images. For example, the video includes a total of 180
frames of images, there may be only images 10 of the
frames of images whose information gains are above the
threshold, removing images with lower resolution and im-
age that does not match the subject of the target article.
Therefore, the 10 frames of images and the description
information of each frame of image may be formed into
a target article of the type of video clip description. For
example, an article template may be pre-stored in the
server 13, where the article template includes an image
placement region and a description information place-
ment region. The server 13 may places the 10 frames of
images and the description information of each frame of
image into corresponding regions in the article template,
so that the target article of the type of video clip descrip-
tion can be obtained. It can be understood that the target
article includes bothimages and texts. Further, the server
13 may push the target article of the type of video clip
description to other terminal devices, so that after the
other terminal device receives the target article, the user
may be informed of the content of the video by reading
the target article. In addition, the server 13 may also push
the video together with the target article corresponding
to the video to other terminal devices, allowing the users
to freely choose to watch the video or read the target
article corresponding to the video.

[0039] In addition, on the basis of this embodiment, a
second type of target article may also be generated ac-
cording to the plurality of frames of images and the sec-
ond processing result corresponding to the each frame
of image.

[0040] It can be understood that there may be many
types of videos, including a type of commentary video,
e.g., atype of commentary video for demonstrating cook-
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ing skills, atype of commentary video for popular science,
and the like. For these types of videos, the server 13
may, after recognizing the subtitle information in each
frame of image, generate the target article of the type of
video transcription according to the plurality of frames of
images in the video and the subtitle information of each
frame of image. If the video has no subtitle information,
the server 13 may also convert the audio in the video into
text information, and then generate the target article of
the type of video transcription based on the plurality of
frames ofimages and the text information converted from
the audio.

[0041] Inapossibleimplementation, atleastone frame
of target image, whose information gain is above a
threshold, is selected from the plurality of frames of im-
ages according to information gain of each frame of im-
age of the plurality of frames of images, and the second
type of target article is generated according to the at least
one frame of target image whose information gain is
above a threshold and the second processing result cor-
responding to the each frame of image.

[0042] In the same manner as the method for gener-
ating the target article of the type of video clip description,
the server 13 needs to filter out at least one target frame
of image whose information gain is above a threshold
from the plurality of frames of images of the video, and
the specific method and process are consistent with the
above description, which will not be repeated herein. For
the type of commentary video for demonstrating cooking
skills, the target image may be an image of a key step in
the cooking process.

[0043] The server 13 may generate the target article
of the type of video transcription according to the at least
one frame of target image whose information gain is
above the threshold and the subtitle information in each
frame ofimage; alternatively, the server 13 may generate
the target article of the type of video transcription accord-
ing to the at least one frame of target image whose in-
formation gain is above the threshold and the text infor-
mation converted from the audio. Further, the server 13
pushes the target article of the type of video transcription
to other terminal devices, or pushes the commentary vid-
eo together with the target article corresponding to the
commentary video to other terminal devices.

[0044] It can be understood that, in this embodiment,
the server performing the video processing method is
taken as an example. This embodiment may also be ap-
plied to a scenario in which a terminal device preforms
the video processing method. After the terminal device
obtains the target article corresponding to the video by
processing the video, the target article may be uploaded
to the server and pushed to other terminal devices by the
server.

[0045] In addition, the server 13 may also acquire film
highlights of a star in the video, and generate the target
article of the type of film highlights of a star in a way
similar to that of the target article of the type of video clip
description (which will not be repeated here) by combin-
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ing film highlights of the star with the description infor-
mation of each video frame in the video.

[0046] Alternatively, the server 13 may also query for
various TV dramas that a star has been starred in, and
acquire the star’s film highlights from the various TV dra-
mas, and generate the target article of the type of film
highlights of a star by combining the star’s film highlights
with the description information of each TV drama.
[0047] Inthis embodiment of the presentinvention, the
audio and images in the video are processed separately,
and the entity in the video is determined according to the
processing results. Further, the association information
ofthe entity is obtained according to the index information
of the entity. The text description information of each
frame of image is generated according to the processing
results and the association information of the entity, and
the target article including both images and texts may be
generated according to the images in the video and the
text description information of each frame ofimage. Com-
pared with manually converting the video into a text ar-
ticle, the efficiency in converting a video into a target ar-
ticle may be improved.

[0048] FIG. 3is aflowchartofavideo processing meth-
od according to another embodiment of the present in-
vention. On the basis of the foregoing embodiment, the
method of performing image processing on a plurality of
frames ofimages in the video to obtain a second process-
ing result corresponding to each frame of image may
specifically include the following steps:

Step 301: performing image processing on the plurality
of frames of images in the video to determine a subtitle
region of each frame of image of the plurality of frames
of images.

[0049] In this embodiment, the each frame of image of
the video includes a subtitle region that has the following
features:

a spatial feature: the location of the subtitle region
in the image is relatively fixed, i.e., and the subtitle
region typically has the following three alignment
modes: aligned to the left, aligned to the right, and
aligned to the center.

a time feature: as the number of characters that may
be accommodated within the subtitle region is limit-
ed, the longer the text information is, the longer of
time it will remain in the video, so that the time for
the user to go through the textinformation is enough.
For example, text information including 10 charac-
ters will appear in four adjacent frames of images,
and text information including three characters may
only appearin one frame ofimage. The above is only
forillustrative purpose, and the relationship between
the length of the text information and the duration of
time the text information remains is not limited there-
to.

[0050] Sincethe subtitle region hasthe above features,
the server 13 may determine the subtitle region of each
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frame of image according to the features of the subtitle
region.

[0051] Step302:determining subtitle informationin the
each frame of image from the subtitle region of the each
frame of image.

[0052] Since the location of the subtitle region in the
each frame ofimage is relatively fixed, the server 13 may,
having determined the subtitle information in each frame
of image, acquire the subtitle information in the frame of
image from the subtitle region of the frame of image.
[0053] In a possible implementation, the performing
image processing on the plurality of frames of images in
the video to determine a subtitle region of each frame of
image of the plurality of frames of images may include
the following steps as shown in FIG. 4:

Step 401: performing image processing on the plurality
of frames ofimages in the video to determine a character
region of each frame of image of the plurality of frames
of images, where the character region contains a char-
acter.

[0054] Itcanbe understood thattheimagesinthe video
may include display regions for news, advertisements or
the video title besides the subtitle region, and the news,
advertisements and the video title are presented in text
form and may be distributed in different regions of the
image. As shown in FIG. 5, 50 denotes a certain frame
image of the video, where the video title is located in a
region 51, the subtitle region corresponds to a region 52,
and scrolling information, such as news and advertise-
ments, is located in a region 53.

[0055] When performing the image processing on the
image 50, the server 13 may determine the character
regions including a character in the image 50, such as
the region 51, the region 52 and the region 53. The server
13 needs to further determine which of the regions 51,
52 and 53 is the subtitle region, i.e., the region where the
actor’s lines are displayed. This is merely a schematic
illustration, and does not limit the layout of the regions
51, 52 and 53 in the image.

[0056] Step402:stacking respective characterregions
on a same location in the plurality of frames of images
to obtain a stacked region corresponding to the character
regions on the location.

[0057] Optionally, the locations of the regions 51, 52
and 53 may be relatively fixed in each frame of image,
and the server 13 may stack a plurality of frames of im-
ages in the video, where the plurality of frames of images
may be all the images included in the video, or multiple
frames of images adjacent to the image 50. It can be
understood that stacking the plurality of frames ofimages
is equivalent to stacking the regions 51, stacking the re-
gions 52 and stacking the regions 53 in the respective
frames of images, so that the stacked regions respec-
tively corresponding to the regions 51, 52 and 53 are
obtained.

[0058] Step 403: determining the subtitle region from
character regions on different locations according to
changes in brightness of stacked regions corresponding
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to the character regions on the different locations.
[0059] It can be understood that the video title dis-
played in the region 51, e.g., the title of a TV drama, may
be of a fixed length. The subtitles displayed in the region
52 may be of a variable length, for example, subtitles
displayed in some images are long while subtitles dis-
played in some images are short. The scrolling informa-
tion displayed in the region 53, such as news and adver-
tisements, is also of a variable length, but the scroll in-
formation displayed in the majority of the images may fill
up the region 53 and the scroll information displayed in
the minority of the images may not fill up the region 53.
Therefore, the brightness of the stacked region corre-
sponding to the region 51 is uniformly distributed, the
brightness of the stacked region corresponding to the
region 52 may be gradually varied, and the brightness of
the stacked region corresponding to the region 53 may
not be gradually varied. Therefore, the subtitle region
may be determined according to the distribution of the
brightness of the stacked regions corresponding to the
regions 51, 52 and 53, respectively.

[0060] Optionally, the determining the subtitle region
from character regions on different locations according
to changes in brightness of stacked regions correspond-
ing to the character regions on the different locations may
include the following possible implementations.

[0061] One of the possible implementations is: when
brightness of a stacked region corresponding to a char-
acter region on a location falls off from a left side to a
right side of the stacked region, determining the character
region on the location as the subtitle region.

[0062] Forexample, when the subtitle region is aligned
to the left, there will always be a character shown on the
left side of the subtitle region, but there may or may not
be a character shown on the middle or right side of the
subtitle region. Thus, the brightness of the stacked region
corresponding to the subtitle region will fall off from the
left side to the right side of the stacked region. Therefore,
when the stacked region corresponding to the region 52
fulfills the condition that the brightness falls off from the
left side to the right side of the stacked region while the
stacked regions respectively corresponding to the region
51 and region 53 do not fulfill the condition, the region
52 is determined as the subtitle region.

[0063] Another possible implementation is: when
brightness of a stacked region corresponding to a char-
acter region on a location falls off from a right side to a
left side of the stacked region, determining the character
region on the location as the subtitle region.

[0064] Forexample, when the subtitle regionis aligned
to the right, then for the same reason as for the left-
aligned mode, the brightness of the stacked region cor-
responding to the subtitle region will fall off from the right
side to the left side of the stacked region. Therefore, when
the stacked region corresponding to the region 52 fulfills
the condition that the brightness falls off from the right
side to the left side of the stacked region while the stacked
regions respectively corresponding to the region 51 and
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region 53 do not fulfill the condition, the region 52 is de-
termined as the subtitle region.

[0065] Yet another possible implementation is: when
brightness of a stacked region corresponding to a char-
acter region on a location falls off from a center to both
a left side and a right side of the stacked region, deter-
mining the character region on the location as the subtitle
region.

[0066] Forexample, when the subtitle region is aligned
to the center, there will always be a character shown in
the center location of the subtitle region, but there may
or may not be a character shown on the left and right
sides of the subtitle region. Thus, the brightness of the
stacked region corresponding to the subtitle region will
fall off from the center to the left and right sides of the
stacked region. Therefore, when the stacked region cor-
responding to the region 52 fulfills the condition that the
brightness falls off from the center of the stacked region
to the left and right sides while the stacked region re-
spectively corresponding to the region 51 and region 53
do not fulfill the condition, the region 52 is determined as
the subtitle region.

[0067] As another possible implementation, in this em-
bodiment, the subtitle region may also be determined
from the regions 51, 52 and 53 according to the time
feature of the subtitle region.

[0068] In the subtitle region, the longer the text infor-
mation in the subtitle is, the longer of time it will remain
in the video. For example, when the audio between the
third and sixth second of the video corresponds to a sen-
tence spoken by a person, the subtitle corresponding to
the audio will stay on each frame of images between the
third and sixth seconds, that is, the subtitles displayed in
each of the frames of images between the third and sixth
seconds will be the same. However, for scrolling infor-
mation, such as news and advertisements, the displayed
texts corresponding to news and advertisements will be
different in consecutive frames of images.

[0069] Optionally, the server 13 denotes the text dis-
played in the region 51 of each frame of image as a first
string, the text displayed in the region 52 as a second
string, and the text displayed in the region 53 as a third
string. The server 13 counts the number of consecutive
video frames in which the same first string appears,
counts the number of consecutive video frames in which
the same second string appears, and counts the number
of consecutive video frames in which the same third string
appears. It can be understood that when a video title is
displayed in the region 51, the video title will appear in
each frame of the video. When the region 52 is a subtitle
region, the same subtitle in the region 52 may appear in
three to five consecutive frames of images. When the
region 53 displays scrolling information such as news or
advertisements, etc., the string displayed in the region
53 will be different in consecutive frames of images.
[0070] In embodiments of the invention, the video is
converted into an article with text, so that the user may
acquire the video content in different ways, which in-
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creases the flexibility for the user to acquire the video
content. In addition, a user who writes the article does
not have to write the article word by word. Instead, the
user may convert the selected video into an article, and
upload it to a server, which improves the efficiency for
the user to write an article.

[0071] FIG. 6 is a schematic structural diagram illus-
trating a video processing apparatus according to an em-
bodiment of the present invention. The video processing
apparatus according to this embodiment of the present
invention may implement the processing procedure pro-
vided in the video processing method embodiments. As
shown in FIG. 6, a video processing apparatus 60 in-
cludes: an acquiring module 61, an audio processing
module 62, an image processing module 63, a determin-
ing module 64, a generating module 65. Where the ac-
quiring module 61 is configured to acquire a video to be
processed; the audio processing module 62 is configured
to perform audio processing on a plurality of frames of
audios in the video to obtain a first processing result cor-
responding to each frame of audio; the image processing
module 63 is configured to perform image processing on
a plurality of frames of images in the video to obtain a
second processing result corresponding to each frame
of image; the determining module 64 is configured to de-
termine an entity in the video according to the first
processing result and the second processing result; and
the acquiring module 61 is further configured to acquire
association information of the entity according to index
information of the entity; the generating module 65 is con-
figured to generate first text information, which is used
for describing the each frame of image, according to the
second processing result corresponding to the each
frame of image and the association information of the
entity; and generate a first type of target article according
to the plurality of frames of images and the first text in-
formation of the each frame of image.

[0072] Optionally, the first processing result corre-
sponding to the each frame of audio includes at least one
of the followings: voiceprint information corresponding to
the each frame of audio, second text information corre-
sponding to the each frame of audio and time information
in the video of the each frame of audio

[0073] Optionally, the second processing result corre-
sponding to the each frame of image includes at least
one of the followings: subtitle information, person infor-
mation and background information in the each frame of
image.

[0074] Optionally, the person information includes at
least one of the followings: person action information,
person expression information and person name.
[0075] Optionally, the generating module 65 includes
a selecting unit 651 and a generating unit 652, where the
selecting unit 651 is configured to select, according to
information gain of each frame of image of the plurality
of frames of images, at least one target image whose
information gain is above a threshold from the plurality
of frames of images; and the generating unit 652 is con-
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figured to generate a first type of target article according
to the at least one target image whose information gain
is above the threshold and the first text information of the
each frame of image.

[0076] Optionally, the generating module 65 is further
configured to: generate a second type of target article
according to the plurality of frames of images and the
second processing result corresponding to the each
frame of image.

[0077] Optionally, the generating module 65 includes
a selecting unit 651 and a generating unit 652, where the
selecting unit 651 is configured to select according to
information gain of each of the plurality of frames of im-
ages, at least one target image whose information gain
is above a threshold from the plurality of frames of imag-
es; and the generating unit 652 is configured to generate
a second type of target article according to the at least
one target image whose information gain is above the
threshold and the second processing result correspond-
ing to the each frame of image.

[0078] Optionally, the image processing module 63 is,
when performing image processing on the plurality of
frames of images in the video to obtain the second
processing result corresponding to the each frame of im-
age, specifically configured to: performimage processing
on the plurality of frames of images in the video to deter-
mine a subtitle region of each frame of image of the plu-
rality of frames of images; and determine subtitle infor-
mation in the each frame ofimage from the subtitle region
of the each frame of image.

[0079] Optionally, the image processing module 63 is,
when performing the image processing on the plurality
of frames of images in the video to determine the subtitle
region of the each frame ofimage of the plurality offrames
of images, specifically configured to: perform image
processing on the plurality of frames of images in the
video to determine a character region of each frame of
image of the plurality of frames of images, where the
character region contains a character; stack respective
character regions on a same location in the plurality of
frames of images to obtain a stacked region correspond-
ing to the character regions on the location; and deter-
mine the subtitle region from character regions on differ-
ent locations according to changes in brightness of
stacked regions corresponding to the character regions
on the different locations.

[0080] Optionally, the image processing module 63 is,
when determining the subtitle region from the character
regions on the different locations according to the chang-
es in brightness of the stacked regions corresponding to
the character regions on the different locations, specifi-
cally configured to: when brightness of a stacked region
corresponding to a character region on a location falls
off from a left side to a right side of the stacked region,
determine the character region on the location as the
subtitle region.

[0081] Optionally, the image processing module 63 is,
when determining the subtitle region from the character
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regions on the different locations according to the chang-
es in brightness of the stacked regions corresponding to
the character regions on the different locations, specifi-
cally configured to: when brightness of a stacked region
corresponding to a character region on a location falls
off from a right side to a left side of the stacked region,
determine the character region on the location as the
subtitle region.

[0082] Optionally, the image processing module 63 is,
when determining the subtitle region from the character
regions on the different locations according to the chang-
es in brightness of the stacked regions corresponding to
the character regions on the different locations, specifi-
cally configured to: when brightness of a stacked region
corresponding to a character region on a location falls
off from a center to both a left side and a right side of the
stacked region, determine the character region on the
location as the subtitle region.

[0083] The video processing apparatus of the embod-
iment shown in FIG. 6 may be used to implement the
technical solutions of the foregoing method embodi-
ments, and the implementation principles and producing
similar technical effects are similar, which will not be re-
peated herein.

[0084] FIG. 7 is a schematic structural diagram of a
video processing device according to an embodiment of
the present invention. The video processing device pro-
vided by embodiments of the present invention may im-
plement the processing procedure according to the video
processing method embodiments. As shown in FIG. 7,
the video processing device 70 includes a memory 71,
a processor 72, a computer program and a communica-
tion interface 73, where the computer program is stored
in the memory 71 and is configured to be executed by
the processor 72 to implement the video processing
methods described in the above embodiments.

[0085] The video processingdevice of the embodiment
shown in FIG. 7 may be used to implement the technical
solutions of the foregoing method embodiments, and the
implementation principles and producing similar techni-
cal effects are similar, which will not be repeated herein.
[0086] In addition, in this embodiment, a computer
readable storage medium is further provided, which has
a computer program stored thereon, where the storage
medium is executed by a processor to implement the
video processing methods described in the above em-
bodiments.

[0087] Inthe embodiments provided in the present in-
vention, it should be understood that the disclosed ap-
paratus and method may be implemented in other ways.
For instance, the apparatus embodiments described
above are merely illustrative. For instance, the units are
separated by their logical functions only, and other sep-
arations are possible in practical implementation. For in-
stance, multiple units or components may be combined,
or be integrated into another system, or some features
may be omitted or skipped. In addition, the inter-coupling
illustrated or discussed herein, whether a direct coupling
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or communication connection, may be an indirect cou-
pling oracommunication connection via some interfaces,
apparatuses or units, and may be electrical, mechanical
or otherwise.

[0088] The units described as separate components
may or may not be physically separated, and the com-
ponents displayed as a unit may or may not be a physical
unit, that is, they may be located at one place, or may be
distributed to multiple network elements. Some or all of
the units may be selected according to actual needs to
achieve the purpose of the solutions of the embodiments.
[0089] In addition, various functional units in various
embodiments of the present invention may be integrated
into a single processing unit, or be physically separated
into standalone units, or two or more units may be inte-
grated into one unit. The above integrated unit may be
implemented in the form of hardware or in the form of
hardware plus a software functional unit.

[0090] The integrated unit implemented in the form of
the software functional unit as described above may be
stored in a computer readable storage medium. The soft-
ware functional unit described above may be stored in a
storage medium and include instructions for causing a
computing device (which may be a personal computer,
a server, or a network device, etc.) or a processor to
implement some of the steps in the methods of the var-
ious embodiments of the present invention. The storage
medium includes: a USB flash disk, a portable hard disk,
a read-only memory (ROM), a random access memory
(RAM), a magnetic disk, or an optical disk, and the like,
which may store program codes.

[0091] A person skilled in the art may clearly under-
stand that the separation of the functional modules de-
scribed above merely serves as illustrative examples for
the convenience and brevity of the descriptions, and in
practical applications, the above functions may be as-
signed to different functional modules as needed. That
is, the internal structure of the apparatus may be divided
into different functional modules to accomplish all or part
of the functions described above. For the specific oper-
ating process of the apparatuses described above, ref-
erence may be made to the corresponding processes in
the foregoing method embodiments, which will not be
repeated herein.

[0092] Finally,itshould be noted thatthe foregoing em-
bodiments are merely intended for describing, rather than
limiting, the technical solutions of the present disclosure.
Although the presentdisclosure is described in detail with
reference to the foregoing embodiments, those who of
ordinary skill in the art should understand that they may
still make modifications to the technical solutions de-
scribed in the foregoing embodiments, or make equiva-
lent replacements to some or all technical features there-
in, an those modifications or replacements do not make
the essence of corresponding technical solutions depart
from the scope of the technical solutions in the embodi-
ments of the present disclosure.

[0093] The claims of the parent application are repro-
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duced below. These clauses define preferable combina-
tions of features. The applicant reserves the right to pur-
sue protection for these combinations of features, and/or
any other subject-matter contained in the parent appli-
cation as filed, either in the present divisional application
or in a further application divided from the present divi-
sional application. The claims of the parent application
are not the claims of the current application which are
contained in a separate section headed "claims".

1. A video processing method, comprising:

acquiring a video to be processed;

performing audio processing on a plurality of
frames of audios in the video to obtain a first
processing result corresponding to each frame
of audio;

performing image processing on a plurality of
frames of images in the video to obtain a second
processing result corresponding to each frame
of image;

determining an entity in the video according to
the first processing result and the second
processing result;

acquiring association information of the entity
according to index information of the entity;
generating first text information, which is used
for describing the each frame of image, accord-
ing to the second processing result correspond-
ing to the each frame of image and the associ-
ation information of the entity; and

generating a first type of target article according
to the plurality of frames of images and the first
text information of the each frame of image.

2. The method according to claim 1, wherein the first
processing result corresponding to the each frame
of audio comprises at least one of the followings:
voiceprint information corresponding to the each
frame of audio, second text information correspond-
ing to the each frame of audio and time information
in the video of the each frame of audio.

3. The method according to claim 1, wherein the sec-
ond processing result corresponding to the each
frame of image comprises at least one of the follow-
ings:

subtitle information, person information and back-
ground information in the each frame of image.

4. The method according to claim 3, wherein the per-
son information comprises at least one of the follow-
ings: person action information, person expression
information and person name.

5. The method according to any one of claims 1 to
4, wherein the generating a first type of target article
according to the plurality of frames of images and
the first text information of the each frame of image
comprises:
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selecting, according to information gain of each
frame of image of the plurality of frames of im-
ages, at least one target image whose informa-
tion gain is above a threshold from the plurality
of frames of images; and

generating a first type of target article according
to the at least one target image whose informa-
tion gain is above the threshold and the first text
information of the each frame of image.

6. The method according to any one of claims 1 to
4, further comprising:

generating a second type of target article according
to the plurality of frames of images and the second
processing result corresponding to the each frame
of image.

7. The method according to claim 6, wherein the gen-
erating a second type of target article according to
the plurality of frames of images and the second
processing result corresponding to the each frame
of image comprises:

selecting, according to information gain of each
of the plurality of frames of images, at least one
target image whose information gain is above a
threshold from the plurality of frames of images;
and

generating a second type of target article ac-
cording to the at least one target image whose
information gain is above the threshold and the
second processing result corresponding to the
each frame of image.

8. The method according to any one of claims 1 to
4, wherein the performing image processing on a
plurality of frames of images in the video to obtain a
second processing result corresponding to each
frame of image comprises:

performing image processing on the plurality of
frames of images in the video to determine a
subtitle region of each frame of image of the plu-
rality of frames of images; and

determining subtitle information in the each
frame of image from the subtitle region of the
each frame of image.

9. The method according to claim 8, wherein the per-
forming image processing on the plurality of frames
of images in the video to determine a subtitle region
of each frame of image of the plurality of frames of
images comprises:

performing image processing on the plurality of
frames of images in the video to determine a
character region of each frame of image of the
plurality of frames of images, wherein the char-
acter region contains a character;
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stacking respective character regions on asame
location in the plurality of frames of images to
obtain a stacked region corresponding to the
character regions on the location; and
determining the subtitle region from character
regions on different locations according to
changes in brightness of stacked regions corre-
sponding to the character regions on the differ-
ent locations.

10. The method according to claim 9, wherein the
determining the subtitle region from character re-
gions on different locations according to changes in
brightness of stacked regions corresponding to the
character regions on the different locations compris-
es:

when brightness of a stacked region corresponding
to a character region on a location falls off from a left
side to aright side of the stacked region, determining
the character region on the location as the subtitle
region.

11. The method according to claim 9, wherein the
determining the subtitle region from character re-
gions on different locations according to changes in
brightness of stacked regions corresponding to the
character regions on the different locations compris-
es:

when brightness of a stacked region corresponding
to a character region on a location falls off from a
right side to a left side of the stacked region, deter-
mining the character region on the location as the
subtitle region.

12. The method according to claim 9, wherein the
determining the subtitle region from character re-
gions on different locations according to changes in
brightness of stacked regions corresponding to the
character regions on the different locations compris-
es:

when brightness of a stacked region corresponding
to a character region on a location falls off from a
center to both a left side and a right side of the
stacked region, determining the character region on
the location as the subtitle region.

13. A video processing apparatus, comprising:

an acquiring module, configured to acquire a vid-
eo to be processed;

an audio processing module, configured to per-
form audio processing on a plurality of frames
of audios in the video to obtain a first processing
result corresponding to each frame of audio;
an image processing module, configured to per-
form image processing on a plurality of frames
of images in the video to obtain a second
processing result corresponding to each frame
of image;

a determining module, configured to determine
an entity in the video according to the first
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processing result and the second processing re-
sult;

the acquiring module is further configured to ac-
quire association information of the entity ac-
cording to index information of the entity;

a generating module, configured to: generate
firsttextinformation, which is used for describing
the each frame of image, according to the sec-
ond processing result corresponding to the each
frame of image and the association information
of the entity; and generate a first type of target
article according to the plurality of frames of im-
ages and the first text information of the each
frame of image.

14. The video processing apparatus according to
claim 13, wherein the generating module comprises
a selecting unit and a generating unit, wherein:

the selecting unitis configured to select, accord-
ing to information gain of each frame of image
of the plurality of frames of images, at least one
target image whose information gain is above a
threshold from the plurality of frames of images;
and

the generating unit is configured to generate a
first type of target article according to the at least
one target image whose information gain is
above the threshold and the first text information
of the each frame of image.

15. A computer readable storage medium having a
computer program stored thereon, wherein the stor-
age medium is executed by a processor to imple-
ment the method according to any one of claims 1
to 12.

Claims

A video processing method, characterized by com-
prising:

acquiring (201) a video to be processed;
performing (202) audio processing on a plurality
of frames of audios in the video to obtain a first
processing result corresponding to each frame
of audio;

performing (203)image processing on a plurality
of frames of images in the video to obtain a sec-
ond processing result corresponding to each
frame of image, wherein the second processing
result corresponding to the each frame of image
comprises at least one of the followings: subtitle
information, person information and back-
ground information in the each frame of image;
determining (204) an entity in the video accord-
ing to the first processing result and the second
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processing result, wherein the entity is a title of
the video or a person shown in the video;
using the entity as index information, acquiring
(205) association information of the entity ac-
cording to the index information by querying a
database, wherein the association information
is information related to the entity;

generating (206) first text information, which is
used for describing the each frame of image,
according to at least one of the second process-
ing result corresponding to the each frame of
image and the association information of the en-
tity; and

generating (207) a first type of target article ac-
cording to the plurality of frames of images and
the first text information of the each frame of
image, wherein the first type is a type of video
clip description, and the first text information
comprises a dialogue between persons in the
video, and

wherein the performing (203) image processing
on a plurality of frames of images in the video
to obtain a second processing result corre-
sponding to each frame of image comprises:

performing image processing on the plural-
ity of frames of images in the video to de-
termine a subtitle region of each frame of
image of the plurality of frames of images;
and

determining subtitle information in the each
frame of image from the subtitle region of
the each frame of image.

The method according to claim 1, wherein the first
processing result corresponding to the each frame
of audio comprises at least one of the followings:
voiceprint information corresponding to the each
frame of audio, second text information correspond-
ing to the each frame of audio and time information
in the video of the each frame of audio.

The method according to claim 1, wherein the gen-
erating (207) a first type of target article according
to the plurality of frames of images and the first text
information of the each frame of image comprises:

converting the audio in the video into text infor-
mation when no subtitle information is detected
in the video; and

generating the target article based on the plu-
rality of frames of images and the text informa-
tion converted from the audio.

The method according to claim 1, wherein the person
information comprises at least one of the followings:
person action information, person expression infor-
mation and person name.
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The method according to claim 1, wherein the per-
forming (203) image processing on a plurality of
frames of images in the video to obtain a second
processing result corresponding to each frame of im-
age comprises:

selecting the plurality of frames ofimagesin the video
by excluding images with lower resolution and im-
ages that do not match the first type of the target
article.

The method according to any one of claims 1 to 5,
further comprising:

generating a second type of target article according
to the plurality of frames of images and the second
processing result corresponding to the each frame
of image.

The method according to claim 1 or 5, wherein the
generating (207) a first type of target article accord-
ing to the plurality of frames of images and the first
text information of the each frame of image compris-
es:

placing the plurality of frames of images into image
placement regions of a pre-stored article template.

The method according to claim 7, further comprising:
placing the first text information into a description
information placement region of the pre-stored arti-
cle template.

The method according to claim 1, wherein the per-
forming image processing on the plurality of frames
of images in the video to determine a subtitle region
of each frame of image of the plurality of frames of
images comprises:

performing image processing on the plurality of
frames of images in the video to determine a
character region of each frame of image of the
plurality of frames of images, wherein the char-
acter region contains a character;

stacking respective characterregions on asame
location in the plurality of frames of images to
obtain a stacked region corresponding to the
character regions on the location; and
determining the subtitle region from character
regions on different locations according to
changes in brightness of stacked regions corre-
sponding to the character regions on the differ-
ent locations.

10. The method according to claim 9, wherein the deter-

mining the subtitle region from character regions on
different locations according to changes in bright-
ness of stacked regions corresponding to the char-
acter regions on the different locations comprises:

when brightness of a stacked region corresponding
to a character region on a location falls off from a left
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side to aright side of the stacked region, determining
the character region on the location as the subtitle
region.

The method according to claim 9, wherein the deter-
mining the subtitle region from character regions on
different locations according to changes in bright-
ness of stacked regions corresponding to the char-
acter regions on the different locations comprises:
when brightness of a stacked region corresponding
to a character region on a location falls off from a
right side to a left side of the stacked region, deter-
mining the character region on the location as the
subtitle region.

The method according to claim 9, wherein the deter-
mining the subtitle region from character regions on
different locations according to changes in bright-
ness of stacked regions corresponding to the char-
acter regions on the different locations comprises:
when brightness of a stacked region corresponding
to a character region on a location falls off from a
center to both a left side and a right side of the
stacked region, determining the character region on
the location as the subtitle region.

A video processing apparatus (60), characterized
by comprising:

an acquiring module (61), configured to acquire
a video to be processed;

an audio processing module, configured to per-
form audio processing on a plurality of frames
of audios in the video to obtain a first processing
result corresponding to each frame of audio;
an image processing module (62), configured to
perform image processing on a plurality of
frames of images in the video to obtain a second
processing result corresponding to each frame
of image, wherein the second processing result
corresponding to the each frame of image com-
prises at least one of the followings: subtitle in-
formation, person information and background
information in the each frame of image;

a determining module (63), configured to deter-
mine an entity in the video according to the first
processing result and the second processing re-
sult, wherein the entity is a title of the video or a
person shown in the video;

the acquiring module (61) is further configured
to use the entity as index information, and ac-
quire association information of the entity ac-
cording to the index information of the entity by
querying a database, wherein the association
information is information related to the entity;
a generating module (65), configured to: gener-
ate first text information, which is used for de-
scribing the each frame of image, according to
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at least one of the second processing result cor-
responding to the each frame of image and the
association information of the entity; and gener-
ate a first type of target article according to the
plurality of frames of images and the first text
information of the each frame of image,
wherein the image processing module (62) is
further configured to:

perform image processing on the plurality
of frames of images in the video to deter-
mine a subtitle region of each frame of im-
age of the plurality of frames ofimages; and
determine subtitle information in the each
frame of image from the subtitle region of
the each frame of image.

The video processing apparatus (60) according to
claim 13, wherein the first processing result corre-
sponding to the each frame of audio comprises at
least one of the followings:

voiceprint information corresponding to the each
frame of audio, second text information correspond-
ing to the each frame of audio and time information
in the video of the each frame of audio.

A computer readable storage medium having a com-
puter program stored thereon, wherein the storage
medium is executed by a processor to implement
the method according to any one of claims 1 to 12.



EP 3 993 434 A1

FIG. 1

15



EP 3 993 434 A1

Acquiring a video to be processed

v

Performing audio processing on a plurality of frames
of audios in the video to obtain a first processing
result corresponding to each frame of audio

v

Performing image processing on a plurality
of frames of images in the video to obtain a second

processing result corresponding to each frame of image

v

Determining an entity in the video according
to the first processing result and the
second processing result

I

Acquiring association information of the entity
according to index information of the entity

Y

Generating first text information, which is used for
describing the each frame of image, according to the
second processing result corresponding to the each frame
of image and the association information of the entity

Generating a first type of target article according
to the plurality of frames of images and the first
text information of the each frame of image

FIG. 2

16



EP 3 993 434 A1

Performing image processing on the plurality of
frames of images in the video to determine a subtitle

frames of images

;

Determining subtitle information in the each

each frame of image

FIG. 3

region of each frame of image of the plurality of /\/301

frame of image from the subtitle region of the f\}oz

Performing image processing on the plurality of frames
of images in the video to determine a character region
of each frame of image of the plurality of frames of
images, wherein the character region contains a character

h 4

Stacking respective character regions on a same
location in the plurality of frames of images to obtain a
stacked region corresponding to the character regions

!

Determining the subtitle region from character regions
on different locations according to changes in
brightness of stacked regions corresponding
to the character regions on the different locations

FIG. 4

17



EP 3 993 434 A1

50

v
,,,,,

FIG. 5

18



EP 3 993 434 A1

Video processing apparatus

<61 <62 63
P d> %
g Audio Image
Acquiring rocessin rocessin
module p modu]eg pmoduleg
Determinin 64
module 8 /\/
Generatin 65
n’.u)ch;xleg /\/
Selecting '\ 651
unit 8 \/
Generating” . 652
unit g \/
FIG. 6

19



EP 3 993 434 A1

70
73
Video processing Communication
. Processor .
device interface

_r__.L__——J—

Memory

\

\

71

FIG. 7

20



10

15

20

25

30

35

40

45

50

55

EP 3 993 434 A1

9

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 21 21 5540

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 2003/123712 Al (DIMITROVA NEVENKA [US] |1-4,6-8, INV.
ET AL) 3 July 2003 (2003-07-03) 13-15 HO4N21/43
Y * paragraphs [0011]] - [0032]; figures 5,9 HO4N21/439
1A,1B * HO4N21/44
————— G06vV20/62
X US 2008/059522 Al (LI YING [US] ET AL) 1-4,6-8, HO04N21/233
6 March 2008 (2008-03-06) 13-15 H04N21/234
Y * paragraphs [0029] - [0036]; figure 2 * 5,9 HO04N21/266
————— H04N21/488
Y SATO T ET AL: "VIDEO OCR: INDEXING 5,9 HO04N21/84
DIGITAL NEWS LIBRARIES BY RECOGNITION OF
SUPERIMPOSED CAPTIONS",
MULTIMEDIA SYSTEMS, ACM, NEW YORK, NY, US,
vol. 7, no. 5,
1 September 1999 (1999-09-01), pages
385-395, XP000956148,
ISSN: 0942-4962, DOI:
10.1007/S005300050140
A * Sections 3 and 4 * 10-12
Y XIAN-SHENG HUA ET AL: "Efficient video 5,9 TECHNICAL FIELDS
text recognition using multiple frame SEARCHED (PC)
integration", HO4N
INTERNATIONAL CONFERENCE ON IMAGE GO6K
PROCESSING (ICIP), IEEE, GO6v
vol. 2, 22 September 2002 (2002-09-22),
pages 397-400, XP01060799%92,
ISBN: 978-0-7803-7622-9
A * section 2 * 10-12
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 11 March 2022 Rolet, Etienne
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons

A :technological background

O : non-written disclosure & : member of the same patent family, corresponding

P : intermediate document

document

21




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 3 993 434 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 21 21 5540

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-03-2022
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003123712 al 03-07-2003 NONE
US 2008059522 Al 06-03-2008 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

22



	bibliography
	abstract
	description
	claims
	drawings
	search report

